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Short Abstract — Blood pressure (BP) is a highly important
measurement that indicates the overall status of aody.
However, there are many mechanisms acting in a corgx
manner to preserve BP within a defined range. Forhat reason
we approach the problem by means of a black box medl so the
whole body was the system, Angiotensin Il (Ang llwas the
input and BP measurement was the output. Our goal as to
periodically stimulate normotense rats with Ang Il (due to the
reported fact that the rise of circulating levels 6this molecule is
involved in the development of hypertension and read damage)
and characterize the response.
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. PURPOSE

concentrations were tested in order to generateose-d
response curve, and to be able to select an optimal
concentration within the linear regimen. Once delgcthis
concentration (M) was applied periodically. In order to
reproduce experimental results a mathematical model
developed, it was composed of a set of linear wiffgal
equations and was solved numerically with MATLAB.

We found that in the whole body system three priger
were satisfied: 1)homogeneity, the dose-response curve
probed that a change in the Ang Il concentraticults in a
corresponding change in the blood pressure rise. 2)

RESULTS

fact that it allow us to evaluate the most basipoual
functions, therefore it is a signal which conveyertain
information about the organism condition at a simsgtitime.
BP is defined as the force exerted by the bloodnagghe
vessel walls, it contributes to the creation of spge
gradients, striking directly on the nutrient distriion and
waste disposal [1].

seemed to be an overlap of responses, whethew#isishe
addition of single responses was assessed gemgratie
theoretical response adjusted to the experimerattd, dhis
was added up considering the period and number of
responses of the experimental data, the plots shdivat
addition of the input signals is equal to the additof the
outputs. 3)Time invariance, an input results in an identical

baroreceptors, mechanoreceptors,

chemioreceptord 4@ 4 minutes, but proved to be true in the ordemrfowhich

time. Among these regulatory mechanisms the Renin-

Angiotensin pathway has been at length describeel tal the
reported fact that the rise of circulating Angiatienil (Ang
II) levels is involved in the development of hyparsion, this
is the chronic elevation of BP [2], and renal daenfg].

The aim of this project was to characterize ttspoase of
a whole normotense bodysyétem) when periodically
stimulated with Ang Il, which means that Ang Il s@s the
input and the rise in BP as the output.

Il. MATERIALS AND METHODS

Experiments were performed on male Wistar rats 250I[1]

300g), the carotid artery was cannulated and pldda® a
pressure sensor, the drug and solution administratias
made by a IV line in the femoral vein. A series fivle
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IV. CONCLUSION

System (whole body) response behaves linear enough
when stimulated periodically with Ang Il despitel al
subsystems are present and stimulated simultaneotsl
summarize, theystem fulfills all conditions to be considered
as lineal, this fact allowed an accurate theorktica
reproduction of the responses, and opens the pligsdf
applying some other analysis.

REFERENCES

Faber, J.E., Stouffer, G.A. Cardiovascular Hemodyioa for the
Clinician. Blackwell Futura (2008).

Bulletin of the World Health Organization, 1999, 77

[3] Kobori, H., Nangaku, M., Nishiyama, A. The IntraaénRenin-
Angiotensin System: From Physiology to the Pathioigp of
Hypertension and Kidney Disease. Pharmacol Rev589287, 2007



